This paper describes a new formulation of the partial adjustment model (PAM) and its speed of adjustment coefficient. Speed of adjustment coefficients have been used to measure the efficiency or inefficiency in financial markets. Using the model by Amihud and Mendelson (1987) , Damodaran (1993) and Brisely and Theobald (1996) and Theobald and Yallop (2004) have developed speed of adjustment coefficients for this purpose. Whilst their formulation suffers from non-synchronous problems, the formulation of the new PAM in this paper avoids such problems. The new PAM is used to measure the efficiency of CSC constituent stocks and Australian resource stocks. In both categories, some stocks over-react, some under-react and some fully adjust to new economic information and are efficient.
Introduction
In an efficient market, observed price should include new information to reflect changes to its fundamental value. Such an adjustment should be immediate if the market is strongly efficient (Fama, 1991) . Thus the adjustment speed of stock price to the changed fundamental value due to economic news determines the degree of efficiency in the stock market (Marisetty, 2003) .
The literature of over-reactions (for example, DeBondt & Thaler, 1985 , 1987 , under-reactions (for example, Michaely et al., 1995; Bernard & Thomas, 1989 ) and other anomalies (for example, Jegadeesh and Titman, 1993, 2001 ) has led to a search for alternative theoretical models to describe the price adjustment process. Behavioural models have been subsequently developed to justify the under (over) reaction hypotheses (for example Barberis et al. 1998 , Daniel et al. 1998 Hong & Stein 1999; Fama 1998) . Differences exist in ways to measure the speed at which stocks adjust. Often, an event study is used to ascertain the dynamics of pricing around the time of a macroeconomic shock. However, speed is only determined for a predefined known event (Boulter, 2007) . Amihud and Mendelson (1987) propose a model of price adjustment in which observed prices adjust towards their intrinsic values. A number of estimators have been subsequently developed in the literature. Damodaran (1993) and Brisley and Theobald (1996) estimate the speed of adjustment using the partial adjustment model. Theobald and Yallup (2004) compare the speed of price adjustments between large and small companies (Jang, 2009 ).
The purpose this paper is to estimate speed of adjustment within a new partial adjustment model (PAM), in order to investigate the efficiency of the Chinese Shanghai Composite index constituent stocks and the Australian resources stocks. The results have many implications for both researchers and practitioners. First, the price adjustment process in Chinese and Australian markets is mixed. Some stocks over-react, some under-react and some fully adjust to new economic information. Second, price over-reaction and under-reaction indicates inefficiencies in the information dissemination process in these markets. Third, the PAM demonstrates that these inefficiencies are short-term and that in the long-term there is equilibrium and the markets are efficient.
Since the reforms of 1978, China has financially deregulated and liberalised its market. However, China's financial system is still highly regulated. As a result, the Chinese and Australian financial markets cannot be fairly compared. China has recognised the dangers of a completely free global financial market without first having strong institutions. However, there is a strong impetus for China to open its doors more widely to the outside world, allowing foreign firms to engage in financial services. Further liberalisation is occurring in financial markets and in the future it is expected that the Chinese financial market will be more open and comparable with Australian markets.
Review of Relevant Literature
Black (1986) stated that the stock price consists of two factors, noise and the intrinsic value. Noise is intrinsic value minus the observed price. Amihud and Mendelson (1986) reduced the variance of noise into two parts; the intrinsic value variance which is the result of dissimilar valuations due to heterogeneous beliefs among investors and that which is the result of pure noise due to irrational behaviour. Amihud and Mendelson (1987) state that stock prices tend towards fundamentals by way of price adjustment such that (Marisetty, 2003) :
where (V t ) and (P t ) are in logarithms. (P t -P t-1 ) is the observed price change, (V t -P t-1 ) represents the information-induced change in price which adjusts by (g) which with value 1 represents full price adjustment towards the intrinsic value. The value of g between 0<g<1 represents partial adjustment towards the intrinsic value. g with value 0 represents no adjustment and g>1 represents over-reaction of the price towards change in the intrinsic value to economic news (Marisetty, 2003) . Damodaran (1993) extended Amihud and Mendelsohn's (1986) model by measuring the speed of adjustment of stocks in response to macroeconomic shocks. He makes the assumption that speed of adjustment is not immediate. Damodaran (1993) divided time into daily units. He also assumes that the maximum time for price adjustment is 20 days based on experimental data. He derived his estimator from reducing the observed return variance into three parts (Marisetty, 2003; Boulter, 2007) :
Where (v 2 ) is the variance of the intrinsic value, (2σ 2 ) is the noise variance, and (4) is the variance relating to the price adjustment process (Boulter, 2007) .
The estimator (g) arises from observed return variances that are calculated over different time intervals. Thus (R jt ) would be the return in time period (t) in which the return interval is (j) (Boulter, 2007) . The variance:
It is assumed that an amount of return unit-intervals are enough to calculate the variances, so that (j = 1, 2, ...k), and that the limiting interval (k) is enough to allow (g) to equal one, allowing the variances in (j)and in (k) interval returns to be as follows (Boulter, 2007) .
where ( 
, ) (8) Substituting (v 2 ) and (σ 2 ), in equation (5), and solving for (g), Damodaran's estimate of the speed of adjustment is as follows (Boulter, 2007) :
If the market is efficient, then the faster (g) should converge to (1). Brisley and Theobald (1996) find an error within Damodaran's calculation which they correct. Their estimator is as follows (Boulter, 2007) : 
The Damodaran (1993) estimator overstates the price response towards intrinsic value when adjustment is incomplete (Boulter, 2007) . When the interval (j) approaches (k), the errors within the numerator and denominator increasingly dominate the equation, forcing the speed of adjustment coefficient towards one. The Brisley and Theobald (1996) derive an estimator that adjusts for this error.
Theobold and Yallup (2004) construct two estimators without the use a limiting interval, which assume a lagged price response caused by traders initially under or over-reacting to information (Boulter, 2007) .
Partial adjustment may be caused by non-synchronous trading as pointed out by Lo and MacKinlay (1990) . They state that the speed of adjustment is a function of the autocorrelation and cross-autocorrelation terms within returns, caused by trading that is which is cyclical due to recurrences in trading activity. The under-reaction of stock prices will cause the series will be positively correlated and the over-reaction results in negative correlation. The time taken for intrinsic value to adjust is how long it takes to allow the positive or negative autocorrelation within the observed return series to dissolve.
Theobold and Yallup (2004) state that auto-covariances for lags one and two can be derived as:
and lag two (-2) as:
Since the cross-covariance between them are zero at all lags, the coefficient (g) may be expressed as a function of the auto-covariance structure:
The auto-covariance estimator is easy to estimate. A problem is the effect of non-synchronous trading. This occurs when thin trading occurs prices do not change over a long time, which leads to runs of zeros within the return series. This could result in autocorrelation that is distinct from traders under or over-reaction to information (Boulter, 2007) .
The New Partial Adjustment Model
The PAM assumes the long-run equilibrium equation is given by the single-index model:
(14) Where R t is the target return; a is the excess return; B is the sensitivity of the stock to the market, R m is the market return; and e is the residual. Similar to the model of Amihud and Mendelson (1987) , the impact from noise trading is the difference between the fundamental return and the observed return.
The following hypothesis known as the PAM is postulated:
(18) Where R t is the return in time period t, R t-1 is the return in time period t-1, δ is the speed of adjustment coefficient and e is the error term E[e]=0 and E~ N(0, σ 2 ). When δ equals 0 there is no adjustment, when δ equals 1 there is full adjustment and the market is efficient, when δ is greater than 1 there is an over-reaction to economic information and when δ lies between 0 and 1 there is partial adjustment or under-reaction to economic information.
There should be no opportunity to use information gathered in period t-1 to provide a correct assessment of the expected return. The information available at t-1, the time series of past returns, should not be able to be used to Vol. 5, No. 10; 2013 54 correctly determine the expected return. By using past information in this way makes this approach a test of weak form market efficiency. If the variance of e is high then that would be evidence against weak form market efficiency, in addition to the value of the speed of adjustment.
The first step is to calculate the alpha (excess return) and beta (systematic risk) by regression the stock's return against the market return. The beta is multiplies by the market return and added to alpha. The proxy used for the lagged return is βR m(t-1) . The stochastic explanatory variable R t-1 may be correlated with the error term, which would make the OLS estimator biased and inconsistent so that the estimates would not approximate their true population values. This correlation can be removed by finding a suitable proxy for R t-1 . Such a proxy is βR m(t-1).
The single-index model is used in the PAM instead of a multi-factor model because the object of the PAM is to calculate the speed of adjustment coefficient. A multi-factor model would introduce too many terms in the PAM and would lead to difficulties in finding an appropriate proxy for R t-1 .
There is no autocorrelation or auto-covariance structure in this formulation of the PAM. It therefore avoids the problem of nonsynchronous or infrequent trading that effect many of the other models which estimate the speed of adjustment.
Method
The sample consists of 533 weekly observations from 1 Jan 2003 to 1 Mar 2013 of the Chinese Shanghai Composite Index and 33 Australian Resource stocks. All variables were converted to natural logarithms. The financial data was collected from Yahoo Finance. Table 1 shows the diagnostics of the PAM. Vol. 5, No. 10; 2013 OZL.AX; SIR.AX. Table 2 shows the results of the speed of adjustment coefficients for Chinese and Australian stocks. It may be recalled that a speed of adjustment of 1 means the stocks fully adjust to new information and that they are efficient. A speed greater than 1 means the stocks over-react and a speed of 0 < δ < 1 means the stock under-react. Remember that over-reaction leads to contrarian strategies and that under-reaction leads to momentum strategies. Thus both contrarian and momentum strategies should be profitable in this sample. Small cap stocks tended to over-react and under-react and thus were inefficient. Large and medium cap stocks tended to fully adjust and thus were efficient.
Results

Discussion
In this paper a new PAM was developed which does not suffer from the problem of non-synchronous trading because it does not make use of auto-correlation structures in its formulation. The new measure reports that for both Chinese and Australian markets there are short-term inefficiencies. These occur mainly in small cap stocks which under-react and over-react to new economic information. By the very nature of the PAM there is a long-term equilibrium. Therefore markets are efficient in the long-term.
Out of sixty-six stocks in table two, seven Chinese and ten Australian stocks have (g) greater than one. This does not provide overwhelming evidence of overreaction of the prices in response to the arrival of new information.
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International Journal of Economics and Finance Vol. 5, No. 10; 2013 Twenty-five Chinese and twenty-three Australian stocks have g less than one, suggesting under reaction or slow adjustment process. The results indicate that speed of adjustment is quite slow in China and Australia. The traders tend to under-react to the information arrival. The results provide qualified support for Debondt and Thaler (1985) investor overreaction theory.
Chinese and Australian stocks exhibit variation in their speed of adjustments, indicating the prominent role of firm-specific factors in the price adjustment process. This may be explained as being the result of inefficiency in the information dissemination process. Traders are comprised of informed and uninformed traders. Informed traders have private information beyond the market information. Uninformed investors are limited to market information. Market information is generally shared by the informed and uninformed. Thus speed of adjustment due to market information will be faster than firm-specific information. Uninformed traders may observe the trading behaviours of informed traders for their investments decisions. There is evidence of asymmetries (Marisetty, 2003) .
The results imply the speed of adjustment process in Chinese and Australian markets is very slow. This indicates inefficiencies in the information dissemination process. Due to the lack of private information uninformed investors may exhibit herd behaviour resulting momentum effects.
